These anomalies have been mainly studied in histomorphologic examination of serial sections of fetal tissues . However, in teratology studies for detecting a potential hazard of test compounds on developing eyes, time-consuming serial histological sectionings are impractical because of a large number of fetuses to be examined. A method commonly practiced to examine fetal ocular anomalies is free-hand razor blade sectioning developed by Wilson [6] . In order to evaluate the usefulness of ophthalmoscopic examination at postnatal stages, we performed the present study using soft x-ray as a teratogenic agent . to pelleted rodent chow, CRF-1 Oriental Yeast Inc.) and tap water. Virgin females of 12 weeks of age were housed with males overnight . The day on which the copulation plug was found was designated as Day 0 of gestation . On Day 9 or 11 of gestation, pregnant rats were anesthetized with 25 mg/kg of sodium pentobarbital given intraperitoneally, and they were exposed with a single whole body soft xirradiation at a dose of 635 rads(r) or 1270 r (Table 1) . Soft x-irradiation was performed with a soft x-ray apparatus (CMB-W, Softex
Co., Ltd.), with radiation factors of 4.03 A, 50 kVp, 2.5 mA, target distance of 60 cm and exposure rate of 63.5 r per minute . Takeuchi and Takeuchi [4] reported high frequency of micro-or anophthalmia in rat offspring whose mothers were irradiated with x-ray on Day 9 of gestation. We selected Day 9 of gestation for soft x-ray irradiation for this study. Day 11 of gestation was arbitrarily picked up for irradiation day for an additional ophthalmic examination. Dose levels of irradiation were On the day of delivery, designated as Postnatal Day 0, the number of the neonates was recorded.
The treatment group in which a pegnant rat was irradiated at a dose of 635r on Gestationl Day 9 was designated as 635 RG 9 group and the other treatment groups were likewise termed as 1270 RG 9, 635 RG 11, and 1270 RG 11 groups.
The newborns were examined for survival and external abnormalities throughout the study period.
Four offspring each in the 635 RG 9 and 1270 RG 9 groups, and 2 each in the 635 RG 11 and 1270 RG 11 groups were found dead or sacrificed during the study period (Table 1) . Among these offspring, hydrocephalus was noted in the 6 offspring in the 635 RG 9 and 1270 RG 9 groups necropsied on Postnatal Day 4 to 21 (Table 1) . Hydronephrosis was observed in 1 offspring in the 1270 RG 11 group necropsied on Postnatal Day 42 (Table 1 ).
In Postnatal
Weeks 3, 4, 5, 6 and 7, the eyes of offspring were examined by slit lamp biomicroscopy and indirect ophthalmoscopy in a dimly lit animal room. Irradiation-related ocular abnormalities which consisted of ocular discharge, microphthalmia, anophthalmia, iris coloboma and choroidal coloboma were all found in the 635 RG 9 and 1270 RG 9 groups throughout the study period (Tables 2 and 3) . On the other hand, no irradiation-related ocular changes such as microphthalmia, anophthalmia and iris and choroidal coloboma were observed in the 635 RG 11 and 1270 RG 11 groups (Tables  2 and 3 ).
Brown or transparent aqueous ocular discharge was associated with anophthalmia (Table 2) . Microphthalmia was seen in 3 out of 14 and 7 out of 11 offspring in the 635 RG 9 and 1270 RG 9 groups, respectively ( Table 2) . Among the 10 rats with microphthalmia, coloboma of the iris, localized in the inferonasal quadrant, was seen in 7 rats ( Table 2 ). The pupil of these rats was horseshoe-shaped (Fig. 1) . The remaining 3 rats had severe microphthalmia in which internal ocular structure could not be observed ophthalmoscopicarly.
The fundus was examined in 12 and 8 rats of the 635 RG 9 and 1270 RG 9 groups, respectively, during Postnatal Week 3 (Table 3 ). Choroidal coloboma, an anomaly that cannot be detected by the common external observation method, was seen in 3 rats each from these groups (Table 3 ). Among these 6 rats, all but one had choroidal coloboma in association with microphthalmia. Choroidal coloboma was ophthalmoscopically characterized by a focal well-demarcated, less vascularized, oval pale area adjacent to the optic nerve in the inferonasal quadrant (Fig. 2b) . The optic disc was oval and appeared 2 times larger than norml (Figs. 2a and 2b) . The central retinal artery and vein were shifted to periphery of the optic disc (Fig. 2b) . Focal red structure was extending from the optic disc and toward the peripheral retina along the optic fissure (Fig. 2b) .
In addition to the irradiation-related lesions, there were also incidental ophthalmoscopic lesions such as remnant of hyaloid arteriolar system, corneal crystal and incipient cataract which were observed commonly in young rats.
In order to further characterize choroidal coloboma histologically, representative eyes were removed and fixed in Davidson fixatives, processed routinely and stained with hematoxylin and eosin. The normal choroid abruptly disappeared at the point where the overlying retinal pigment epithelium was not welldeveloped (Fig. 3) . The neural retina overlying the lesion was disarranged forming retinal folds and toward the optic fissure, the number of the nuclei of the inner and outer nuclear layers was decreased and eventually totally disappeared (Fig. 3) . 
